Historical data on the biodiversity of oligochaetes inhabiting ground waters of Slovenia depicted a fauna of 25 species, 19 of which are stygobiotic. Over about the last 35 years, faunistic surveys carried out in Slovenian ground waters has enabled us to conduct extensive studies on the oligochaete fauna of this environment. Three primary sources of information have been integrated to summarize in this paper: a campaign in Slovenian caves conducted by Fabio Stoch, a large collection of groundwater fauna made available to us by Boris Sket, and samples collected during the European project PASCALIS. The data derived from the examination of this large amount of material has enabled us to broaden our knowledge of the oligochaete diversity of Slovenia, increasing the number of species to one hundred, and has allowed us to summarize the biological diversity in Slovenian waters to be a substantial percentage of the known diversity present elsewhere in Europe. Endemic, rare and new species constitute a remarkable proportion of the stygobiotic oligochaete fauna. Among these, species of the genera Trichodrilus, Rhyacodrilus, Rhyacodriloides, Parvidrilus, Epirodrilus and Abyssidrilus are some of the most noteworthy taxa because of their endemicity, range-size, rarity, habitat selection, and/or taxonomic isolation (including phylogenetic relictuality).
INTRODUCTION
This study summarizes the results of an extensive survey of the groundwater oligochaete fauna of Slovenia, integrating all literature data available for the area. The classification adopted here follows the definition of the large taxon Naididae (see Erséus et al. 2008 Erséus et al. , 2010 ) -including the taxa in the former family Tubificidae and the recently erected subfamily Rhyacodriloidinae (Martin et al. 2010 ). The study of oligochaetes in Slovenia began in 1880 with the description of an enchytraeid from a cave (Enchytraeus cavicola Joseph, 1880), but the species was not considered valid thereafter (Michaelsen 1900) . In 1941, Černosvitov reported Haplotaxis gordioides (Hartmann). Our knowledge increased with the contributions of Hrabě (1942 Hrabě ( , 1963 Hrabě ( , 1966 Hrabě ( , 1973 ) who described 10 new species, and those of Karaman (1974 Karaman ( , 1976 Karaman ( , 1983 Karaman ( , 1987 , who studied the Dinaric fauna and described six new Slovenian species. The first general synthesis on the fauna of Slovenia was in the "Catalogus Faunae Jugoslaviae", where Kerovec and Mršić (1981) listed all the oligochaete species known at that time; it was soon followed by the data compiled in "Stygofauna mundi" (Juget and Dumnicka 1986 ) and "Encyclopedia Biospeologica" (Dumnicka and Juberthie 1994) -each of which focused only on groundwater species. In their publications on the Slovenian fauna, Sket (1995 Sket ( , 1997 Sket ( , 1999 and Bole et al. (1993) presented data on oligochaete diversity. Recent publications, including those in which six species new to science were described, have further increased our knowledge of groundwater fauna (Martínez-Ansemil et al. 1997; Sambugar et al. 1999 ; Giani et al. 2001 ; Martin et al. 2010) .
Data that has been examined and summarized in this paper was obtained from three geographical regions in Slovenia: the Centre, the South, and certain areas in the North-eastern part of the country. About 40% of the territory of Slovenia is a karst area. The karst is divided in three units: 1) the Alpine karst, situated in the Northwestern part of the country; 2) the Dinaric karst in Western and Southern Slovenia, consisting of three elongated parallel belts; and 3) the isolated patches of karst of the sub-Alpine and sub-Dinaric Slovenia (Sket et al. 1994 ). The Slovenian karst is a natural reservoir of underground waters inhabited by one of the richest and most endemic troglobiotic and stygobiotic fauna of the world (Sket 86 2010) . Examples of the rich surface and underground Slovenian landscapes include: great cave systems with streams, lakes and percolating waters from rock crevices; subterranean rivers; sinking rivers born on the surface, flowing kilometers through the caves and giving birth to wide resurgences (like the Postojna-Planina Cave System, Sket and Velkovrh 1981a; Sket 2004) ; surface rivers (i.e.: Sava, Drava, Mura) with broad exposed gravelly river beds highly suitable for interstitial fauna (e.g. Sket and Velkovrh 1981c); and slightly thermal springs (Sket and Velkovrh 1981b) . We had the opportunity to study the oligochaete fauna linked to many of these habitats. This contribution will summarize our knowledge, to date, of oligochaete communities inhabiting the freshwaters of Slovenia, and establish a basis for future research focusing on subterranean oligochaete fauna.
MATERIALS AND METHODS
Samples of oligochaetes from 261 localities were studied. Some of these samples were kindly provided by colleagues Boris Sket and Fabio Stoch. The studied material of the collection from the biology department of the Biotechnical faculty, University of Ljubljana (mainly collected by B. Sket and F. Velkovrh) is only a part of a large collection of approximately 400 samples from the Dinaric region, collected from caves, wells, springs, and interstitial areas over many years (1960s through 1990s). The study of this material is still in progress. The Fabio Stoch collection consists of 46 samples from Slovenian caves, all taken in the 1990s; our review of the specimens in these samples has been completed. In 2001, the European project PASCALIS (Protocols for the Assessment and Conservation of Aquatic Life in the Subsurface) was initiated to compliment our knowledge of groundwater biodiversity in Europe (Gibert 2001; Gibert and Culver 2009 ). Six European regions were studied, including the Slovenian 'Krim Massif' area by A. Brancelj and B. Sket. The Annelida were an integral part of that project, and results associated with the oligochaetes are presented here.
Samples were collected from different underground habitats such as pools, lakes and rivulets of caves, interstitial of rivers, springs, phreatic layer of wells. All sampled sites, with related localities, are listed in Appendix 1. In caves and springs, the fauna was sampled by sieving sediments through a hand net (100 μm mesh); in hyporheic areas, the Bou-Rouch pump or the KaramanChappuis method were used; wells were sampled by using a Cvetkov closing vertical net. Sampling strategy and used methods are explained in Malard et al., 2002 . Samples were fixed in the field with 4% formaldehyde solution and sorted in the laboratory under a stereomicroscope; the collected specimens were stored in vials and preserved in 70% ethanol. Oligochaetes were mounted as whole specimens in glycerin on slides; mature specimens were stained with Mayer's Paracarmin, destained in 70% acid alcohol, at times dissected, dehydrated in ethanol, cleared in xylene and mounted in Canada Balsam on slides. Immature specimens were stored in 70% ethanol. The specimens were observed with a compound light microscope equipped with differential interference contrast optics. Oligochaetes were identified to the species level except for poorly preserved specimens or very scarce material (in these cases we often used 'cf' when referencing this material in the inventory). For practical purposes, throughout the text, we will refer to all of these as species taxa. All studied material discussed below has been deposited in the collections of the authors. Table 1 presents a list of aquatic oligochaete taxa presently known to occur in subterranean waters of Slovenia: 25 taxa are known to occur in this country based upon historical records published in the literature, and 78 are added as new records for the country based upon the results of this study. One hundred and three species taxa, thirty-nine genera and six families (Enchytraeidae, Haplotaxidae, Lumbricidae, Lumbriculidae, Naididae, Parvidrilidae) constitute the total number of oligochaetes currently known from Slovenian ground waters. This list represents in fact the majority of the oligochaete fauna known, collectively, from all freshwater habitats in this country; only 10 additional species could be added (Kerovec and Mršić 1981) if we were to also consider those occurring in epigean freshwaters: Lumbriculus variegatus Müller, 1774), Limnodrilus udekemianus Claparède, 1862, Psammoryctides albicola (Michaelsen, 1901) , Psammoryctides moravicus (Hrabě, 1934) Habitat and distributional information for stygobiotic species is presented below; taxonomical remarks have also been included for the most relevant species. Brief information for all species considered new to science is also presented, but limited to some anatomical and diagnostic features; complete descriptions for these new taxa will be completed and properly described in upcoming publications. The specific status of some specimens thought likely to represent undescribed taxa is uncertain due to the scarcity or the poor quality of the material; however, we will soon examine additional material in the collection provided by Boris Sket, perhaps allowing us to resolve some of the taxonomic and morphological issues with the material already examined. (Hrabě 1963 ). Transdinaric distribution from Slovenia to Bulgaria.
RESULTS

An updated checklist
-Lumbriculidae
Guestphalinus wiardii. This species is known from the interstitial area of Vipava river, Dornberk (Nova Gorica) (Hrabě 1973) . Very rare species; sporadic citations for localities in Europe (Slovenia, Germany).
Trichodrilus cernosvitovi. New to Slovenia, found in a spring and in hyporheic habitat. Rare species; sporadic citations for localities in Europe (Belgium, France, Romania, Italy).
Trichodrilus leruthi. New to Slovenia, found in a spring. Rare species; sporadic citations for localities in Europe (Belgium, France, Italy).
Trichodrilus pragensis. New to Slovenia, widespread, found in caves, springs, hyporheic habitats, and phreatic habitats. Rather common in Europe. Trichodrilus ptujensis. Species described from wells in Ptuj (Maribor) and in Tacen (Ljubljana) (Hrabě 1963) . Known only from the original localities (the type locality, however, was not stated in Hrabě's paper).
Trichodrilus sketi. Known only from the type locality: interstitial habitat of Sava river, near Ljubljana (Hrabě, 1963) . Trichodrilus stammeri. Species described from ground waters of Carso/Kras (Timavo river) (Hrabě 1937) . Known only from the type locality.
Trichodrilus tacensis. This species was described from a well in Tacen (Ljubljana) (Hrabě 1936 Abyssidrilus cf. cuspis. Some specimens, which differ from the typical diagnose of A. cuspis, were found in the cave Škocjanske (Sambugar et al. 1999 ).
Rhyacodrilinae
Epirodrilus slovenicus. Known from the type locality: cave Planinska (Karaman, 1976) , and from a spring in Creta (Martin and Giani 1995 
Rhyacodriloidinae
Rhyacodriloides latinus. Described from a cave in Italy, hyporheic habitats and a spring in Slovenia (Martin et al. 2010 ), we include here the additional records for springs, hyporheic habitats and phreatic habitats based upon specimens we have collected from Krim Massif and from the hyporheic areas of the Sava river.
Tubificinae
Haber zavreli. New to Slovenia, found in caves, a spring, and phreatic habitats. Rare species; sporadic citations for localities in Europe (Italy, Poland, Slovakia). 
-Enchytraeidae
Cernosvitoviella cf. palustris Two specimens, site 77 Chaetae, size of male glands and shape and size of spermathecae are very similar to those observed in known specimens of C. palustris, although we have observed a conspicuous seminal vesicle in xI of these two specimens, which are absent or small in C. palustris. The spermathecal ectal pore has the form of a transverse slit, and the clitellum is girdle-shaped. Both traits are unknown in C. palustris.
Cernosvitoviella cf. aggtelekiensis Two specimens, site 23 Chaetae in our specimens are smaller (20-30 µm) than originally described (35 µm). Very similar is C. parviseta, distinguishable from C. aggtelekiensis only by smaller chaetae (15 µm). C. aggtelekiensis was originally described from caves; it has subsequently been recorded from epigeic habitats (e.g., Erséus et al., 2005) .
Cognettia sphagnetorum
Twenty-two specimens, sites 7, 12, 14, 19, 55, 60 Specimens belong to two of the three forms distinguished in Schmelz and Collado (2010): one form has 2 chaetae in anterior lateral bundles and a regular set of pharyngeal glands, the other has 2 and 3 chaetae in anterior lateral bundles and irregular pharyngeal glands in VII and VIII, enlarged and with ventral lobes.
Fridericia sp. 1 One mature specimen, site 31 Body length ca. 18 mm, 57 segments, up to 6 chaetae per bundle. Clitellum girdle-shaped, dense rows. Seminal vesicle large, extending to septum 9/10. Sperm funnel pear-shaped, about as long as body diameter. Male glands large, oval, compact, 240 µm long, twice as long as wide or high, bursal slit longitudinal. Subneural glands in xIII -xV. Spermathecae with two irregularly shaped diverticula bent ectad, without subchamber; ectal gland small, if present at all (trait not fully confirmed due to poor preservation of specimen). The combination of traits in this single specimen is unique in the genus Fridericia; a more complete description of this taxon will be possible if additional specimens can be collected.
Fridericia sp. 2 One mature specimen, site 6 Body length ca. 7.5 mm, 41 segments, up to 4 chaetae per bundle. Clitellum absent dorsally, present ventrally. Seminal vesicle large, 2 segments. Male glandular bulb small, length 45-50 µm, with a median incision. Subneural gland in xIII and perhaps also in xIV. Ectal duct of spermatheca short, ampulla with two sessile, thin-walled diverticula of ca. 35 µm diameter; ectal gland not ascertained. Only one Chinese species of Fridericia (F. unisetosa xie et al. 2000) has a clitellum that appears similar to the clitellum observed in this Fridericia sp. 2 specimen: absent dorsally, but present ventrally. However, F. unisetosa lacks lateral chaetae and has ventrally only 1 chaeta per bundle. Although several morphological characteristics were not clearly observable in our specimen, the peculiar chaetal pattern will certainly allow re-identification and formal description should additional specimens be collected.
Fridericia sp. 3
One mature specimen, site 6 49 segments, up to 4 chaetae per bundle. Body wall thin (10-15 µm), septa 5/6 -9/10 thickened. Clitellum girdle, flat, cells absent anteriorly of bursal slits, cell pattern reticulate. Seminal vesicle one complete segment, sperm heads at least 70 µm long. Sperm funnel c. 2x as long as wide, barrel-shaped, collar slightly wider than funnel body, separated by a constriction. Spermatheca with small ectal gland, 2 small diverticula with subchamber oriented towards the ampulla, and separate attachments to oesophagus.
In consideration of the spermatheca (2 diverticula with subchamber), the species belongs to the F. perrierigroup as established in Schmelz (2003: 185, 265f ., 296, 312, 341f.), but differs from it in the presence of spermathecal ectal glands. [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] . Shorter specimens with elongate pygidium. Chaetae 2 in all bundles, sharply pointed, with minute distal bend, anteriorly ca. 30 µm long and < 2 µm thick, posteriorly up to 38 µm long and > 2 µm thick. Body wall c.5 µm thick, cuticle almost 1 µm thick. Preclitellar nephridia at 6/7 and 7/8. Coelomocytes small, diameter c. 6-10 µm. This species is unidentifiable but cannot be assigned to any of the species listed here.
Enchytraeus cavicola Joseph, 1880 -species inquirenda
The first subterranean record of an enchytraeid in Slovenia was by Joseph (1880) , who erected the new species Enchytraeus cavicola. The species was never recorded again and type material has not been found. Michaelsen (1900) and Nielsen and Christensen (1959) considered E. cavicola as "species dubia". The original description of this taxon is insufficient to recognize genus or species. The combination of traits described is not found in any of the known enchytraeid species, but we suggest that traits may have been erroneously observed by Joseph. For example, he describes the female pores as large lateral clefts, which seems more inspired by an erroneous figure in Vejdovský (1879, Pl. 5 Fig. 9 ) than by actual observation. Resampling of the type locality (cave Potiskavec in Dolenjsko) may lead to revalidation of the species. It should be noted that Joseph was the author of a number of fictitious cave species (Brancelj and Sket 1990 ).
-Lumbriculidae
Stylodrilus cf. asiaticus Two mature and four immature specimens, sites 119, 120 In the hyporheic areas of Želimeljščica river very few specimens belonging to Stylodrilus genus were found. They share characters with Stylodrilus asiaticus: simple chaetae in the anterior segments, replaced by bifid chetae with reduced distal tooth in the following segments, atria pear-shaped, penes undistinguishable, spermathecae with short ducts and large ampullae. They appear to be morphologically close to Stylodrilus asiaticus, but the scarcity of mature specimens does not allow a more precise characterization of this material.
-Naididae
Abyssidrilus sp.1 Five mature specimens, site 9 This taxon is a new species of Abyssidrilus, with spermathecae in the segment xII. It is similar to A. cuspis, from which it differs by the preclitellar chaetae, the position of the spermathecal pores, the shape of the spermathecal ampullae, the absence or very short penial chaetae, and the absence of posterior prostate glands. The specimens from Italy (cave Romana, Trieste) and Slovenia (cave Škocjanske), previously named by Sambugar et al. (1999) as Abyssidrilus cf. cuspis, seem to belong to this species.
Epirodrilus sp. 1 Two mature and fourteen immature specimens, site 12. These specimens of Epirodrilus sp. 1 likely represent a new species, close to Epirodrilus slovenicus. In comparison with the latter, this taxon mainly differs by shorter atria, the anterior position of spermathecal pores, and the shape of chaetae in preclitellar dorsal bundles.
Haber zavreli
Many mature specimens, sites 58, 63, 99, 100, 160, 208, 210 A re-evaluation of the specimens in our collection (sites 58, 63), previously assigned to H. monfalconensis (Sambugar et al. 1999) , and subsequent comparison of those specimens with new material collected during the PASCALIS project in Krim Massif, has led us to assign all of these specimens found in Slovenia to H. zavreli. The spermathecal pores are lateral rather than in line with the ventral chaetae, as defined by Hrabě (1965) for H. monfalconensis when described it as a subspecies of Tubifex speciosus Hrabě, 1931 .
Rhyacodrilus cf. maculatus One mature and one immature specimens, site 177 Specimens determined as Rhyacodrilus cf. maculatus were found in a spring; the scarcity of material does not allow a more precise determination of this material.
Rhyacodrilus cf. sketi Two mature and three immature specimens, site 18 To date, Rhyacodrilus sketi has only been reported from the type locality: cave Planinska (Karaman 1974 ). In 1983, Karaman examined new material of the same cave, concluding from his observations that vasa deferentia enter atria subapically. The presence of a single penial chaeta per bundle -and especially the presence of a single and compact prostate gland attached to each atriumare two characters that clearly differentiate R. sketi from all other known rhyacodrilines. Specimens examined by us also have just a single penial chaeta per bundle and a single compact prostate gland per atrium, yet the prostate gland is attached to the anterior side of the atrium (apical in R. sketi), together with the vas deferens entrance. All other anatomical characters of our specimens -including the shape and number of the somatic chaetae -strongly suggest an affinity with the taxon described in the original diagnosis of R. sketi. The atrial wall of our specimens is composed of a thick granular ectal part and a thin, not granular ental part. Unfortunately, Karaman (1974) , in his original description of R. sketi, did not describe the structure of its atrial wall. Unfortunately, the type material of R. sketi is unavailable; thus, new material from the type locality is needed to resolve the taxonomical status of our material. Noting the presence of compact prostates and single penial chaetae in R. sketi, Brinkhurst and Wetzel, 1984 queried the inclusion of R. sketi in the Rhyacodrilinae; however, the presence of coelomocytes of rhyacodriline type, and the broad attachment of prostates to atria -in all of our specimens -supports the inclusion of this species in this naidid subfamily.
-Parvidrilidae
Parvidrilus spp. A single specimen clearly belonging to Parvidrilus genus was found in the phreatic of the Podlipščica valley (site 256). The atria and spermatheca of this single undescribed specimen are in xII (different from that observed in P. spelaeus, in which the atria are in xII and spermathecae are in xIII). The atria in this undescribed specimen are very large and globular, occupying the whole segment. In the cave Pajsarjeva jama (site 23), a unique specimen that was found is characterized by very long atria reaching 13/14, with a thin wall and full of spermatozoids. Spermatheca is not seen due to the poor preservation of the specimen. Unfortunately, the scarcity of material thus far collected has prevented us from fully describing these two taxa that we consider new to Science.
DISCUSSION
At present, 103 species of oligochaetes have been identified from subterranean waters in Slovenia. The oligochaete assemblage can be organized around two components. The first component includes ubiquitous species -predominantly present in surface habitats -with wide geographical distribution and ecological tolerance (great dispersal power), and without habitat partition, e.g., Nais communis, Potamothrix hammoniensis, Psammoryctides barbatus. The second component includes 44 species (29 stygobionts and 15 stygophiles), some of them are new to science or for the first time registered for Slovenia (e.g. Spiridion phreaticola, Trichodrilus leruthi, Trichodrilus cernosvitovi). Many of these are strictly endemic, while others are linked to a peculiar habitat (e.g. Trichodrilus ptujensis to phreatic waters).
Naididae, Enchytraeidae and Lumbriculidae are the richest and most diverse families in Slovenian groundwaters, similar to the fauna present in other subterranean areas of Southern Europe (Giani et al. 2001 , Sambugar et al. 2008 , Achurra and Rodríguez 2010 .
The family Naididae comprises 49 species here: Nais Müller (9), Rhyacodrilus Bretscher (9) and Pristina Ehrenberg (6) are the most diverse genera. Nais is a generalist and cosmopolitan genus, living in all epigean waterbodies and frequently in subterranean habi- Enchytraeidae is the second most diverse family, with 31 species identified. The most diverse genera include Fridericia Michaelsen (11 species) and Marionina Michaelsen (5 species). There may be stygobiotic species among the unidentified Cernosvitoviella and Marionina specimens discussed herein, but the new species of Fridericia, each represented by one specimen only, likely are surface taxa that are incidentals in the hyporheic community. The enchytraeid fauna of Slovenia is practically unknown; many as-yet undescribed species are likely to be discovered, especially of Fridericia, a genus dominant in both species and specimen numbers in calcareous (i.e., pH-neutral) soils, but thus far poorly represented in our collections (25 specimens altogether). It seems that up to now there is no confirmed case of a truly stygobiotic enchytraeid species. Creuzé des Châtelliers et al. (2009) list 12 stygobiotic enchytraeid species (i.e., those originally described from subterranean habitats). However, these species either (1) have records from surface soils, or (2) they have been synonymized with a known epigean species, or (3) they have been considered doubtful because of insufficient original description, or (4) they were recorded from sites where information on the surrounding epigeic enchytraeid fauna is limited or absent. Hypogean and epigean enchytraeid fauna were studied in parallel in Austria (Bauer 1996) and Hungary (Dózsa-Farkas 1990, Zicsi 1999); in each of these studies, species identified from subterranean habitats also were noted as occurring in surrounding surface soils, representing mostly very common and not rare species. Many enchytraeids live either in soils or at the soil/freshwater interface proper, known as a "critical transition zone" (Bardgett et al. 2001 ). This explains their repeated and species-rich occurrence in subterranean habitats, whereas the restriction of enchytraeid species to these habitats still awaits demonstration.
Concerning the Lumbriculidae, the third family in diversity (17 species), Trichodrilus Claparède and Stylodrilus Claparède are the richest genera with 9 and 5 species, respectively. Trichodrilus reaches a high rate of endemism. The diversification and radiative evolution in Slovenian ground waters by some large genera like Trichodrilus and Rhyacodrilus -with many stygobiotic species with narrow distribution pattern -could be in relation with the condition of subterranean environment characterized by stable temperatures, as judging by the overall distribution of these genera in freshwaters. , 2010) , Boris Sket highlighted Slovenia as a biodiversity hotspot, reporting 240 stygobiotic species among all aquatic fauna present in the county. He also focused specifically on the Postojna-Planina Cave System -emphasizing the importance of research in this unique system and the number of faunal discoveries (Sket 2010) .
The diversity of oligochaetes now known to be present in this geographic unit strengthens its importance, especially since several species seem to be strictly endemic to this area, e.g., Psammoryctides hadzii, Potamothrix postojnae, Rhyacodrilus caudasetosus, Rhyacodrilus maculatus, and Rhyacodrilus sketi. Several other species are highly localized in distribution, known to be present in a single cave, e.g., the dubious Enchytraeus cavicola (Potiskavec), Stochidrilus glandulosus (Viršnica), Abyssidrilus sp.1 (Jama 4101), and Epirodrilus sp.1 (Kevderc). Moreover Trichodrilus sketi was collected only in the interstitial of Sava river, Trichodrilus tacensis in a well in Tacen (at the same river), Trichodrilus stammeri in Timavo river: all these species are probably linked to isolated patches of karst. Of the total fauna known to occur in the Krim Massif, 55 species (more than half of the whole subterranean oligochaete diversity) were found in a relatively small karst area. Taking into account the high rate of endemicity of Slovenian stygofauna, an intensive-ly sampled unit can depict a representative survey of a large region. In fact, the Krim Massif is a marginal karst area ca 10 km south of Ljubljana; samples were taken in numerous sites along three small streams traversing an approximately 35 x 10 km (i.e. 350 km 2 ) area. Many species recorded here are new to Slovenia, which expands their geographical range known so far: Tubifex pescei, Trichodrilus cernosvitovi, Trichodrilus leruthi, Trichodrilus pragensis, Stylodrilus brachystylus, Stylodrilus parvus, Rhynchelmis tetratheca and Spiridion phreaticola. Rhyacodrilus omodeoi, endemic to Slovenia, enlarges its range inside the country; Rhyacodrilus gasparoi displays a wide occurrence in many habitats of Slovenia, and also in the Italian Alpine arc (unpublished data). However the disjunct distribution of many of these species, and of others (i.e., Epirodrilus slovenicusknown only from Slovenia and Greece), emphasizes our limited knowledge of subterranean fauna present in many countries, and of cryptic species.
For some taxa, as in the case of genus Rhyacodriloides Chekanovskaya, a disjunct distribution allows us to assume that some species are relicts -descendants of an old fauna that long ago became extinct in the surrounding areas, yet persist in environments that can be considered refugia (Martin et al. 2010) .
Historical factors explain the biodiversity patterns of Phallodrilinae, pointing to the marine origin of part of the subterranean fauna: seven genera of Phallodrilinae are presently known in continental subterranean waters in the world (Sambugar et The stygobiotic family Parvidrilidae, Holarctic in distribution, presently includes two species, P. strayeri (North America -one location: Hendrick Mill Branch, Blount County, Alabama, USA [Erséus, 1999] ) and P. spelaeus (Europe -12 locations in Italy and Slovenia [see also Martínez-Ansemil et al. 2002] ); however, six new species are currently in the process of being described (Martínez-Ansemil et al. in prep.). This family is represented in Slovenia by P. spelaeus and likely two additional (as-yet undescribed) species, thus increasing the diversity of the genus and suggesting a wider biogeographic range of the family in European groundwaters.
The patchwork of endemicity, the species regional differences and the biodiversity patterns displayed by the Slovenian fauna reflect the long and complex history of the Slovenian Karst, and suggest that the relative distribution of species may be the consequence of different histories, life conditions and patch partitioning, only partially explicable as our knowledge of groundwater biodiversity is still far from being complete.
APPENDIx 1
List of the sites of studied samples. Data reported for each site are as follows: site number in the catalogue, name of the site; municipality (larger town); WGS84 decimal degrees coordinates; year of collection; sampling habitat.
The sampling habitats are abbreviated as follows: C= Cave; S= Spring; W= Well; H= Hyporheic, Bou-Rouch method; H, K.C.= Hyporheic, Karaman-Chappuis method; P= Phreatic. 
